Generation of knockout alleles by RFLP based BAC targeting of polymorphic embryonic stem cells.
The isolation of germ line competent mouse Embryonic Stem (ES) cells and the ability to modify the genome by homologous recombination has revolutionized life science research. Since its initial discovery, several approaches have been introduced to increase the efficiency of homologous recombination, including the use of isogenic DNA for the generation of targeting constructs, and the use of Bacterial Artificial Chromosomes (BACs). BACs have the advantage of combining long stretches of homologous DNA, thereby increasing targeting efficiencies, with the possibilities delivered by BAC recombineering approaches, which provide the researcher with almost unlimited possibilities to efficiently edit the genome in a controlled fashion. Despite these advantages of BAC targeting approaches, a widespread use has been hampered, mainly because of the difficulties in identifying BAC-targeted knockout alleles by conventional methods like Southern Blotting. Recently, we introduced a novel BAC targeting strategy, in which Restriction Fragment Length Polymorphisms (RFLPs) are targeted in polymorphic mouse ES cells, enabling an efficient and easy PCR-based readout to identify properly targeted alleles. Here we provide a detailed protocol for the generation of targeting constructs, targeting of ES cells, and convenient PCR-based analysis of targeted clones, which enable the user to generate knockout ES cells of almost every gene in the mouse genome within a 2-month period.